Determination of reactive oxygen species associated with the degeneration of dopaminergic neurons during dopamine metabolism.
Oxidative stress is believed to be an important mechanism underlying dopamine-induced neuronal damage. This study provides X-band electron spin resonance (ESR) spectroscopic evidence for reactive oxygen species (ROS) generation during dopamine metabolism. The authors induced excess dopamine metabolism in the mouse striatum by bathing it in tyramine-containing perfusate using microdialysis. The addition of tyramine to the perfusate raised the levels of extracellular dopamine and hydrogen peroxide significantly. The ESR signal from hydroxy-TEMPO decayed during tyramine perfusion and treatment with a monoamine-oxidase inhibitor or radical scavenger suppressed the signal decay. Decreases in the number of tyrosine hydroxylase-immunopositive fibres and in dopamine concentration after tyramine perfusion were observed. Moreover, the tyramine-perfused mice showed a marked methamphetamine-induced rotational response. Notably, these effects of tyramine were suppressed by the simultaneous perfusion of hydroxy-TEMPO. These findings indicate that the ROS generation, which was monitored by hydroxy-TEMPO, caused oxidative damage to the dopaminergic neurons.